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I. Basis of the opinion 




1. With regard to the elements of the international application: 

the international application as originally filed 

the description: 

pages i::32 , as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 




X the claims: 
pages 3308 



pages NONE 



pages NONE 



pages NONE 



^ as originally filed 

as amended (together with any statement) under Article 19 

_, filed with the demand 

_, filed with the letter of 



^ the drawings: 
pages I'l7 



pages NONE 



pages NONE 



J as originally filed 

, filed with the demand 

, filed with the letter of 



X the sequence listing part of the description: 
pages NONE as originally filed 



pages NONE 



pages NONE 



filed with the demand 
, filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation fiimished for the purposes of intemational preliminary examination(under Rules 

55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the written 
opinion was drawn on the basis of the sequence listing: 

contained in the international application in printed form. 

filed together with the intemational application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 
r~| The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished. 



4. ^ The amendments have resulted in the cancellation of: 





the description, pages NONE 
the claims, Nos. NONE 




the drawings, sheets/fig NONE 



5. Q This opinion has been drawn as if (some oO the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this opinion as "originally filed, " 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 



Novelty (N) 



Claims 6.7. 16-19. 31-44 and 56-62 



Claims I -5. 8-15. 20-30 and 45-55 



Inventive Step (IS) 



Claims NONE 



Claims 1-62 



Industrial Applicability (lA) 



Claims 1-62 



Claims NONE 



YES 
NO 

YES 
NO 

YES 
NO 
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Please See Continuation Sheet 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the questions whether the claims are fiiUy 
supported by the description, are made: 

Claims 58 and 62 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite for 
the following reason(s): The claims do not further limit the subject matter of the prior claim from they depend because a HIC column 
does not further limit the prior claimed ion exchange column. 
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Supplemental Box 

[To be used when the space in any of the preceding boxes is not sufficient) 



TIME LIMIT: 

The time limit set for response to a Written Opinion may not be extended. 37 CFR 1 .484(d). Any response received after the expiration 
of the time limit set in the Written Opinion will not be considered in preparing the International Preliminary Examination Report. 

Continuation of IPC: 

A61K 39/395( 2006,0I);C07K 16/04( 2006.0 1 ),16/06( 2006.0 1);G0 IN 33/53 1( 2006.01 )^3/563( 2006,01);C12P 2I/08{ 2006.01) 



V. 2. Citations and Explanations; . ^ . j 

Claims 1-62 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can 

be made or used in industry. 

Claims 1 , 2, 5. 8, 9, 12, 20, 22, 24-27, 29, 30, 45, 47-50 and 52-55 lack novelty under PCT Article 33(2) as being anticipated by 
PALMER et aI.*(Biochem. 3: 863, 1964). 

PALMER et al reduced rabbit IgG prepared from serum samples to produce a proportion of half-lgG molecules in the preparations, the 
pH was reduced to dissociate the non-covalent interactions of the half-lgG molecules, and the reduced and lowered pH sample was 
applied to a column to separate the half-lgG and whole IgG molecules (see e.g.. Fig. 3), 

Claims 1-4, 10, 12-15, 20-30 and 45-55 lack novelty under PCT Article 33(2) as being anticipated by KING et al., (Biochem. J. 28i: 
317.1992).' 

KING et al reduced the pH of mixtures containing IgG4 half (including preparations of Fab') and whole (including F(ab') 2) chimeric or 
myeloma antibodies and applied the mixtures to series of columns including ion exchange columns. The method involved lowenng of 
the pH with a linear pH gradient to levels capable of dissociating non-covalently bound immunoglobulins. The eluted material was 
further separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis, including with a rod (i.e. columnar) gel. 

Claims 1 . 2, 5 , 8, 1 1 , 1 2 J 5, 20, 22, 24-27, 29, 30, 45, 47-50 and 52-55 lack novelty under PCT Article 33(2) as being anticipated by 
PAULUS (US 5,292,668). ' 

PAULUS lowered the pH of a mixture of Fab' monomers and F(ab')2 IgGI antibodies and separated the populations on a chromatography 
column (see e.g., cols. 7-9). 

Claims 1-62 lack an inventive step under PCT Article 33(3) as being obvious over the combined teaching of KING et al. (Biochem J, 
281 : 317, 1992), SCHUURMAN et al (Molecular Immunol. 38: 1, 2001), ANGAL et al (Mol. Immunol. 30: 
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105, 1993), and Palmer et al. (Biochem. 3: 863, 1964). 

King et aL teach mixtures containing IgG4 half (including preparations of Fab') and whole (including F(ab')2) 
chimeric or myeloma antibodies and applied the mixtures to series of columns including ion exchange columns. The 
reference teaches the desirability of separating the half from the whole antibodies for further studies of the hinge region of 
the molecules (see e.g. pages 321-322), but did not separate the molecules other than by sodium dodecyl sulfate 
polyacrylamide gel electrophoresis, including with a rod (i.e. columnar) gel. 

Schuurman et al. teach the equilibrium of half and whole human lgG4 antibodies and also teach IgG4 hinge 
mutants with reduced ability to form half antibody molecules. The reference suggests that the non-covaient interactions of 
half antibodies, particularly the interactions between the Ch3 domains, can be dissociated by denaturing conditions such as 
low pH (see e.g. page 6). 

Palmer et al. teach dissociation of the non-covalent interactions of half-lgO molecules by low pH and size 
exclusion chromatography for the separation of dissociated half from whole IgG. 

Angal et al. teach the chimeric antibody of King et al. having a further mutation in the hinge region to a sequence 
similar to that found in IgGl and IgG2, a mutation which essentially abolishes the half lgG4 antibody molecules in the 
preparations. The reference suggests partial resolution of the non-mutated half and whole antibodies by ion exchange 
chromatography, but does not provide details therefor (see page 1 05). 

It would have been obvious to one of skill in the art to have separated half and whole antibodies, particularly 
human or chimeric IgG4 as suggested in King et al., with a reasonable expectation of success by reducing the pH of a 
sample prior to a column separation, because a reduction in pH is directly suggested by Schuurman et al. or Palmer et al. 
for the dissociation of non-covalently associated half antibodies, specifically prior to a column separation (Palmer et al.). 
One would have reasonably expected any of size exclusion (Palmer et al.) or ion exchange (Angal et al.) or other, such as 
hydrophobic interaction, chromatography to have performed the separation because these were known to the art to function 
for the separation of antibodies, some specifically for the separation of dissociated half from whole antibodies. One would 
have reasonably expected that the source of the antibody would not have affected the presence of a mixture because the 
ability to form half antibodies is a property of some antibody isotypes (Kinget al., Schuurman et al., Angal et al.) or of 
some treatments (Palmer et al.) and one would have reasonably expected that the source of the antibody mixture would not 
have affected the downstream separation. 
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